Reduction of allodynia by intrathecal transplantation of microencapsulated porcine chromaffin cells.
Bovine chromaffin cells (BCCs) are well known to have analgesic effect to reduce acute or chronic pain when transplanted in the subarachnoid space and have been considered as an alternative therapy for pain management. However, due to recent concerns over risks associated with prion transmission, porcine tissue is considered to be an alternate xenogeneic source for clinical use. In the present study, we investigated whether microencapsulated porcine adrenal medullary chromaffin cells (PCCs) also have analgesic effect to reduce allodynia caused by neuropathic pain in chronic constriction injury model of rat. PCCs were isolated from a porcine adrenal medulla and then microencapsulated with alginate and poly. In in vitro tests, the microencapsulated PCCs were investigated whether they have an ability to release catecholamines responding to nicotine stimulation. The levels of catecholamines released from the microencapsulated PCCs were significantly higher than from microencapsulated BCCs. In addition, the microencapsulated PCCs released catecholamines and met-enkephalin responding to cerebral spinal fluid (CSF) retrieved from a neuropathic pain model. In in vivo tests, implantation of microencapsulated PCCs reduced both mechanical and cold allodynia in chronic constriction injury model of a rat whereas the microencapsulated BCCs reduced only cold allodynia under the same conditions. The injection of antagonist of opioid peptides reversed the reduction of cold allodynia in microencapsulated PCC-received animal. The levels of catecholamines in the CSF of rats after implantation of microencapsulated PCCs were significantly higher than in the control group. These data suggest that microencapsulated PCCs may be another effective source for the treatment of neuropathic pain.